Almost everyone, including employees, may develop hypertension. Several risk factors, including stresses in the work environment, are related to hypertension. The aim of this study is to identify these work-related risk factors in hypertension. A nested case-control study was conducted among office employees in Jakarta during May 2004. Employees with stage 1 or stage 2 hypertension (based on the United States of America Joint National Committee on high blood pressure 2003), or those taking antihypertensive drugs were designated as cases. As controls were employees with no history of hypertension. One case was randomly matched by gender with two controls. All risk factors for cases and controls were counted as of the reference date of diagnosis for cases. There were 70 cases and 140 controls aged 25 to 65 years. Hypertension was found to be related to the qualitative and quantitative increase in the workload, career development, age, obesity, current and past smoking habits, and a family history of hypertension. However, it was noted that role of ambiguity, role of conflict, and personal responsibility did not increase the risk of hypertension. Compared to those with low qualitative job stressor, those who had moderate or high qualitative job stressor had a seven-fold risk to be hypertensive [adjusted odds ratio (OR a ) = 7.47; 95% confidence interval (CI) = 1. 40-39.76]. In addition, relative to those who had low quantitative job stressor, those with moderate or high stressors were four times at risk to be hypertensive (OR a = 4.10; 95% CI = 1.06-15.90). In conclusion moderate or high qualitative and quantitative job stressors as well as career development increased risk hypertension. Therefore these stressors need to be prevented. 
Indonesia is undergoing a transition, from infectious or communicable diseases to degenerative diseases or noncommunicable diseases such as hypertension. 1 Special attention should therefore be given to this disease, since hypertension will need life-long treatment and can be fatal. 2, 3 Epidemiological surveys have shown that the prevalence of hypertension Indonesia range from 0.6% in the Baliem Valley of Irian Jaya to 20.9% in Bogor. 1, 3 Hypertension can be the result of multiple factors, such as gender (men and postmenopausal women); old age; lifestyle: low physical activity/exercise, stress, obesity, smoking, unhealthy diet; diseases: dislipidemia, diabetes mellitus; genetic factors: family history of cardiovascular disease; discontinuation of hypertensive treatment; work-related stress; and other factors. 1, 3, 4 The prolonged economic crisis in Indonesia has made an impact on current working conditions. Efforts to make various industries more efficient have resulted in many lay-offs or downsizing to streamline the work force. These efforts have increased individual work loads and cause managerial problems. In turn, it may influence the psychological conditions of the employees, causing work-related stress. 5 A survey in New York found that cases of hypertension was 2.7 times higher compared to normal in employees with deep work-related stress. 6 It is therefore important to identify work-related stressors that may influence hypertension in the working environment of Indonesia, as an effort in controlling hypertension. This paper will show the influence of work-related stressors and other risk factors on the risk of hypertension in employees of a Jakarta head office.
METHODS
The design of the study was a nested case-control study. 7 It was conducted in a office in Jakarta during the month of May 2004, with active employees working at least for 6 months (normal adaptation period) and willing to participate in this study after signing an informed consent form. Subjects with a history of coronary heart disease, stroke, renal diseases or a history of hypertension prior to employment were excluded.
Cases were employees with stage 1 and 2 hypertension based on the seventh report of the United Sates of America Joint National Committee on high blood pressure 2003 (JNV 7) 8 or taking antihypertensive medication. Controls were employees without hypertension until the end of data collection. One case was matched for 2 controls by the year the case was diagnosed as hypertension and by gender. All risk factor for cases and controls were counted as of the reference date of cases diagnosed.
Identification of cases and controls was begun by surveying the blood pressure of 208 subjects of the total office employee. The data collected were demographic characteristics (age, marital status, education), employment (level of employment, type of employment, length of employment, additional position, and work-related stressor), and lifestyle.
Blood pressure measurements were done according to JNC 7. 8 All measurements were taken by the first author between 09.00 to 13.00. The first blood pressure measurement was taken after resting at least for 5 minutes. The second measurement was taken 2 minutes (or more) after the first measurement. Both values were averaged. If the difference between the two measurements was more than 5 mmHg, then a third measurement was taken, and the values averaged. 8 Body weight was measured in kilograms (kg) using a calibrated scale (SECA, Germany). The subjects were measured in their everyday work clothes but without shoes. The measurement was needed to confirm the weight obtained through anamnesis when diagnosis of hypertension was established.
Height was measured in centimeters (cm) using a calibrated measuring instrument (SECA, Germany). At the time of measurement, the subject was without shoes. The data was used to confirm height in the year diagnosis of hypertension was established, since height should remain relatively unchanged.
Interviews with questionnaires comprising of a questionnaire for obtaining general data on: name, age, sex, marital status, education, and record of employment; and a questionnaire on risk factors of hypertension: physical activity (household, work, and exercise activities), coffee, smoking, history of diseases of the respondent as well as the family, use of antihypertensive drugs, and hormonal contraceptive drugs (for female respondents).
The stress diagnostic questionnaires comprised of 30 questions on 6 types of work-related stressors: (1); (2); (3); (4); (5); and (6) according to Ministry of Health Guidance on Action on Stress at Work. 9 The respondents filled in the answers to each question by rating from 1 -7 conditions that give rise to stress. A rating of 1 means conditions that will never give rise to stress; 2 means conditions that hardly ever give rise to stress; 3 means conditions that rarely give rise to stress; 4 means conditions that sometimes give rise to stress; 5 means conditions that frequently give rise to stress; 6 means conditions that very frequently give rise to stress; and 7 means conditions that always give rise to stress.
Interpretation for each stressor was grouped according to the relevant 30 numbers of the stress diagnostic questionnaires. (1) Role ambiguity score: sum for the answers to question numbers 1+7+13+19+25; (2) Role conflict score: sum for the answers to question numbers 2+8+14+20+26; (3) Quantity workload score sum for the answers to question numbers: 3+9+15+21+27; (4) Qualitity workload score: sum for the answers to question numbers 4+10+16+22+28; (5) Carrier development score: sum for the answers to question numbers 5+11+17+23+29; (6) Personal responsibilty score: sum for the answers to question numbers 6+12+18+24+30. Total job stress score was derived by the sum of each stressor, and furthermore was divided into: low stress = total score was less than 10; moderate stress = total score 10 -24; highstress = total score more than 24. 9 Secondary data were obtained from medical records and data from the yearly medical check-up of December 2003 -January 2004 in the outpatient clinic. The data were used to reconfirm data obtained during the study.
Statistical analyses were done using STATA 6.0 software. 10 Several risk factors were examined for potential confounders and/or effect modifiers. Unconditional logistic regression analysis was used in order to determine the confounding effects and to determine the risk factors for hypertension. A risk factor was considered to be a potential confounder if in the univariate test the P-value < 0.25 and would be considered as a candidate for the multivariate model along with all known risk factors for current antihypertensive medication. 11 Confounders were estimated by maximum likelihood. Ninety-five percent confidence intervals were based on the standard error of coefficient estimates. Odds ratios (OR) were estimated by maximum likelihood. 12 Approval for this study was granted by Board of Examiners of the Department of Community Medicine, Faculty of Medicine University of Indonesia in Jakarta.
RESULTS
The office, where this study took place, has implemented a stress management program for all employees. The program was carried out by the office medical team.
Out of 255 potential subjects, 223 met the inclusion criteria and agreed to join the study. Eleven subjects (4.3%) refused to participate and 21 (8.2%) gave no reply. Out of 223 respondents, 6 potential controls did not complete the questionnaire on work-related stress and could not be included in the study. Among the 217 subjects, 70 were identified as hypertensive cases and 147 were normotensive. Since only 140 controls were needed, 7 were randomly excluded from this study.
The number of new cases of hypertension fluctuated each year, the highest was in 2001, followed by 2003. All subjects were found to have light work loads. A majority of the hypertensive subjects (77.1%) were still under antihypertensive treatment.
The results crude odds ratio test in Table 1 , showed that marital status was not correlated with hypertension. Compared to subjects with a junior high school education, those with a higher education tend to have a higher risk of hypertension. When compared to low occupational level, subjects with a higher occupational level tend to have a higher risk of hypertension. The supervisors and advisors tend to have a higher risk of hypertension than the general staff. The same tendency was also found in subjects who have been working for 11 years compared to those working for 10 years or less. Table 2 showed that those with moderate house hold activities, daily coffee drinking habits, and higher role ambiguity, higher role conflict, or higher personal responsibility scores were at an increased risk of being hypertensive.
The final model, as shown on Table 3 , revealed seven risk factors were related to hypertension, namely: age, BMI, exercise and smoking habits, family history of hypertension, quantity as well quality of work load, and career development. Increasing age and higher BMI tend to increase the risk to be hypertensive. Those with moderate exercise tend to have a lower risk of being hypertensive compared to those with light exercise.
Furthermore, those with a family history of hypertension, higher quality and quantity working load as well as career development scores had an increased risk of hypertension. 
DISCUSSION
This study has some limitations. Firstly, it cannot show cause and effect between risk factors and hypertension. There were also biases in population, subject selection, sample size and information or data obtained.
The subjects came from a limited population, which were employees aged 25 -65 years. The results therefore are only suitable for the designated population or other populations having the same characteristics.
The psychometric instrument used for stress diagnostic survey was self-rated which depend on the honesty and responsibility of the respondent in answering the questionnaires. To overcome this bias, a standard form was used and the questionnaires were completed through an interview by the author. If the subject was in doubt, the interviewer will attempt to guide for a more accurate answer.
Another source of information bias was the other risk factors that were not evaluated, among others, were household activities, diabetes mellitus, cholesterol level, personality types, and environment. Noise was not measured in this study. Several studies have shown the effect on noise on hypertension and on work-related stress. 13 Other than work, stressors relating to hypertension such as stressors at home (marriage life, finance, living surroundings etc), stressors in social life (social interaction, hobbies, social activities etc) and stressors on the way to work (traffic jams, means of transportation, the length of time getting to work etc).
14 Examination for stress and personality were not included because of the length of the interview. The time allocated for the interviews were limited to 30 minutes during working hours, and no rest period could be used for the interviews. The employees were scheduled to come one at a time to the outpatient clinic to be examined and interviewed. On a few instances, when the employees were very busy and could not come to the clinic, the first author had to come to their office (desks) to do the examination and interview.
Diabetes mellitus and cholesterol level were not included in this study because some of the medical records were incomplete. Many business concerns declined and had to reorganize in order to become more efficient in all aspects. One alternative was to downsize the ever growing work force. This could be a source of workrelated stress for the workers, leading to anxieties from loss of work and finally developing new cases of hypertension.
Most subjects with hypertension (77.1%) were still on antihypertensive medication. This was probably due to the adequate health facilities with excellent service making the patients willing to control their blood pressure on a regular basis. The health promotion and counseling programs for patients with hypertension also added the success. On the other hand, the community MONICA project found only 11.5% hypertensive patients were still taking antihypertensive medication (personal communication).
When compared to the 25 -44 age group, those in the 45 -54 age group had a 7-fold risk of hypertension, while those in the 55 -65 age group had a 100-fold risk of hypertension. The large increase of hypertension in the 55 -65 age group, with a small number of subjects with normal blood pressure, caused the risk of developing hypertension to be high with a very wide confidence interval. Our finding was in accordance with previous studies that increasing age will increase the risk of hypertension.
1,3,4,14,15
The MONICA II project (2000) in Jakarta has also shown the increase of prevalence in hypertension in the older subjects. Prevalence was highest in the 55 -64 age group, which was 10.9% from a total prevalence of 31.5%. The results of our study was also consistent with a study in Bogor rural area (2000) where those aged 40 or more years were at a higher risk of having hypertension compared with those aged 18 -39 years, with a significant 21-fold rise of hypertension in the 55 -59 age group. 15 It was found that the greater the body weight of the subject the higher the risk of hypertension. This findings was consistent with findings of a study in a Bogor rural area (2000) 15 and other studies in Bangladesh and India, and in Semarang. 16, 17 Univariate analysis of the six work-related stressors showed that these factors were correlated with the risk of hypertension, but the factors that included in the final model were qualitative and quantitative increase in workload. Qualitative increase in workload increased the risk of hypertension 7-fold, compared to the 4-fold increased risk of hypertension caused by quantitative increase in workload.
Compared to those that did not smoke, smoking was linked with a 6.3-fold increase in the risk of hypertension, and among those that were still smoking the risk was 5-fold. This findings fit "the healthy workers survivor effect", 19 the phenomenon that explains a person in excellent physical, mental, and general health will be stronger and can survive. The subject that still smokes but was in excellent physical, mental and overall health will have a smaller risk of developing hypertension.
A family history of hypertension is correlated with a risk of developing hypertension. This is consistent with a theory put forth by Kaplan, which states that a person with hypertensive parents had a 2-fold risk of hypertension.
14 Qualitative increase in workload was found to be stronger in increasing the risk of hypertension. This was probably due to advances in technology and the use of modern machinery, replacing simple manual work with work requiring more brain than brawn. Work becomes more complex and need more technical and intellectual know-how than the average workers possess, this can be a stressor that may lead to hypertension. 20 Quantitative increase in workload can also increase the risk of hypertension. Friedman has stated that quantitative increases in workload is associated with time, and the chronic pressures of time will have a damaging effect on the cardiovascular system, manifested by premature heart attacks and/or hypertension. 20 Career development moderately influences the risk of hypertension. The reason could be because of business reorganization due to the economic crisis. Reorganization means uncertainty, making the employees afraid of losing their jobs. Career development can also be the result of increased or decreased promotions. A 1990 study in Japan found that job promotions, which is a component of career development, can influence the risk of developing hypertension. 21 The study found that employees that were not promoted had a 11.2% increased risk of hypertension in 5 years, while those that were promoted had a 5.2% risk of hypertension. 21 Univariate analysis showed that education was moderately correlated (p < 0.25) to the risk of hypertension, which may be due to the high education level of the majority of the employees. One of the factors influencing work-related stress is education. The high level of education along with changing global conditions increases the competition in the job market, causing stress that may lead to hypertension. But in the final model, education did not seem to affect the risk of hypertension, probably other more significant factors masked the effect of education.
Role ambiguity, role conflict, and personal responsibility were excluded from the final model. This was probably due to other dominant factors, such as age, body mass index, physical activity, smoking, and family history of hypertension.
The level of employment was not found to be correlated to the risk of hypertension. This finding was consistent with prior findings on high echelon male government officials in Jakarta 2000. 21 The reason could be the different stressors occurring in the different levels of employment or the successful use stress management on a personal basis. Another reason could be the sample size not sufficient to correlate the level of employment to the risk of hypertension.
Although univariate analysis showed that drinking coffee, the type of employment and length of employment were more likely to increase the risk of hypertension, these factors were not included in the final model. The type of employment was probably masked by other factors, such as age, the quantitative increase of workload, the qualitative increase of workload, and career development. A lengthy period of monotonous employment compounded with boredom can cause psychological stress leading to increased blood pressure. 8 The effects of coffee drinking on increasing blood pressure are still debatable. This study found that the habit of drinking coffee was not correlated to hypertension. This finding was consistent with Myers' opinion that drinking moderate amounts of coffee regularly will not affect blood pressure, because the body builds tolerance towards coffee. But other authors state that the caffeine in the coffee will increase blood pressure. 14 In conclusion, this study revealed that seven risk factors related to hypertension, namely age, body mass index, exercise and smoking habits, family history of hypertension, quantity as well quality working load scores, and career development score. Increasing age and higher BMI will increase the risk of hypertension. Moderate exercise will lower the risk of hypertension. Furthermore, those with a family history of hypertension, higher quality and quantity working load scores and career development scores had an increased risk of hypertension. In order to minimize the risk of hypertension, these stressors should therefore be prevented.
